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Table 1| Economic coefficients and carbon uptake

rates of major crops in China

A 2R L TVES
Crop Economic coefficient  Carbon absorptivity
F K Corn 0.40 0.471
2 Beans 0.35 0.45
JKF& Rice 0.45 0.414
/A% Wheat 0.40 0.485
#ii4E Cotton 0.10 0.450
164 Peanut 0.43 0.450
3% Rapeseed 0.25 0.450

DR R, (Rl G AR AN 10 b A 9 T AR R
ey, M R R A A AR R T R A M X
i =TS L SN TR AR 2l RIS (4 X e S T S i 711
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Table 2 Carbon sources and carbon emission coefficients
T IE Carbon source AR Z %L Carbon emission coefficient
T Coal 0.714 3 kg/kg
FEH Tar oil 0.971 4 kg/kg
JiHl Crude oil 1.428 6 kg/kg
AEITE 2l VI Gasoline 1.471 4 kg/kg
Energy activity JHEH Kerosene 1.471 4 kg/kg
453 Diesel 1.457 1 kg/kg
#REHIH Diesel oil 1.428 6 kg/kg
KHRS, Natural gas 1.330 0 kg/kg
7K I8 Cement 0.538 0 kg/kg
Tk A Bk Steel 0.452 0 kg/kg
Industrial Béfd Caustic soda 0.138 0 kg/kg
production 4, Soda ash 0.138 0 kg /kg
A & Synthetic ammonia 3.273 0 kg/kg
i ABHE Chemical fertilizer 0.895 6 kg/kg
:{Qﬂ"hf"%ﬁ’ﬁ/\ 4¢2}j Pesticide 0.493 4 kg/kg
Input of agricultural
production materials M Agricultural film 0.518 0 kg/kg
AR Agricultural irrigation  0.266 5 kg/kg
e $$% Ea.rly season ricc. 17.51 g((jHQ/mZ
Rice planting P Middle-season rice 58.17 g(CH,)/m
. Wi Late rice 39.00 g(CH,)/m*
Agriculture - ¥ Pig 1.00 kg(CH,)/ (head-a)
MRy o 47.00 kg(CH,)/ (head -a)
Intestinal ‘
B femenaten ;;?i jgfi?ffﬁﬂ
Livestock and 7 Poultry 00 kg(CH,)/ (head -
poultry breeding e ¥ Pig 4.00 kg(CH,)/ (head+a),0.53 kg(N,0)/ (head-a)
*f Efﬂ % Cow 1.00 kg(CH,)/ (head+a) ,1.39 kg(N,0)/ (head-a)
mzxna?eament 2 Sheep 0.16 kg(CH,)/ (head-a) ,0.86 kg(N,O)/ (head-a)
K& Poultry 0.02 kg(CH,)/ (head-a),0.02 kg(N,0)/(head+a)
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sgn(a; —2)=)0 , =2 =0 (14) TECEER b A TEARSE R Up SE3HE AN Uy 28
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Fig.1 Changes of carbon sink(A) and proportion of carbon sink of each ecosystem(B) in Hubei Province
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Fig.2 Changes of carbon emissions(A)and proportion of carbon emissions from various
carbon sources(B) in Hubei Province
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Fig.3 Changes in the difference of carbon
sink and carbon emission in Hubei Province
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441.76 , /NTF T — B BE 4 503.16 , 2 B 122 Bisf 3 sk 31
T58R 5 PG R e, H 1 8 W AIS T i — B B 5 Bk
LR Zyx G R 3.3, KF2.32, 8 1 8 &
K (P<<0.01) , Ut I H FFHEHREA G748 L.
T b 48 Btk HE TRt R4 e HE A 09 B e o A i
—81.37 Fll—431.65, % B % I 103 i HE 5 2t A4 i HE
BRI T N, 0 2y i —0.16
—0.88, Hogs X /N T 1 3k 7K F- 0.025 1) i F1E
1.96, A g i) i MR 30 (P=>0.05) . LA - iE i3
A, W00 A4 1R i I R B HE R AR 5 B BE
TR B R EEIEAREA Gt S, HARME
TS A7 558 e O A 2 e 5 T b 2 et o Rk v
RE I E et T B — Y.
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Table 3 Mann-Kendall trend test of carbon sinks, carbon emission and net carbon emission

H—BBE(2000—2010)

9 BE(2011—2020)

ittt The first stage(2000—2010) The second stage(2011—2020)
Statistic BRIC PR A BRI e e SiDren
Carbon sink Carbon emission Net carbon emission Carbon sink Carbon emission Net carbon emission

S 47 51 51 38 —2 —8
V(S) 163 163 163 123 123 123
Zux 3.68 4.02 4.02 3.3 —0.16 —0.88
B 503.16 2839.06 2839.06 441.76 —81.37 —431.65
RIS F LTt LTt Tk T TR
Development Rise Rise Rise Rise Descend Descend
1 P<<0.01 P<<0.01 P<<0.01 P<<0.01 P>0.05 P>0.05

Significance
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Fig.4 Curve of M-K mutation test of net carbon emissions in Hubei Province during 2000—2010(A)#2 2011 —2020(B)
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P HE SRR AR B S 4 R . B 2018 4F
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TAESEEEAR —, H A AT B 58 2 14 H 5 A 3R
AR 0 214 3 37 R 5 5 1) M R IR B2 TR R R L
K IR R 5T A A PRI W e A ) 2 Rk
(ST

i Bl =RIMERTS IR G  E A RIS TR
145.02 hm?, (5 #1628 & - AL 7.8 %00 A s v s
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BRICTE ST o (HH T2 820 S0 S & B AR
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15 YW BLEEHE N SR T TR Tt A 805 W VA K 38
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Evaluating the capacity of regional carbon
neutrality in Hubei Province

MU Xiaoya, XU Tianle, GE Xiaodong, HUANG Jiajia, RONG Weikang, CAO Congge,ZENG Yanyu

College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China

Abstract It is of great theoretical significance to study the changing characteristics of net carbon emis-
sions and the capacity of regional carbon neutrality for accelerating the transformation of social and econom-
ic development and realizing the goal of carbon neutrality. In this article, the carbon emissions, carbon
sinks and net carbon emissions in Hubei Province were evaluated with the methods given in IPCC Guide-
lines for National Greenhouse Gas Inventories and Guidelines for the Preparation of Provincial Greenhouse
Gas Inventories, carbon density method and other methods. The changing trend of net carbon emissions
was studied to evaluate the capacity of regional carbon neutrality in Hubei Province. The results showed
that the total amount of regional carbon sinks in Hubei Province from 2000 to 2020 was 264.178 million
tons, showing a significant upward trend over the years, with an increase rate of about 135.21% and an av-
erage annual increase rate of about 6.76%. The total carbon emissions in Hubei Province from 2000 to
2020 was 910.331 million tons. The changing trend of total carbon emissions over the years was divided in-
to two stages including the total carbon emissions in Hubei Province from 2000 to 2010 and from 2011 to
2020 showing a trend of significant increase and a trend of fluctuating downward , respectively. The net car-
bon emissions in Hubei Province from 2000 to 2010 had an upward trend, and the Z« statistic passed the
significance test with statistical significance. The net carbon emissions in Hubei Province from 2011 to 2020
had a downward trend, but the Zy  statistic failed the significance test, indicating that the net carbon emis-
sions in Hubei Province had a downward trend in the second stage, but this trend was not statistically sig-
nificant. It is indicated that there is still a huge gap between the carbon sink and carbon emissions of the eco-
system in Hubei Province, and there is still some uncertainty in the changes of net carbon emissions. Car-
bon reduction should be continued. The carbon sink function of the ecosystem should be optimized , and car-
bon capture technology and related industries vigorously developed.

Keywords carbon neutrality; carbon sink of the ecosystem; carbon emissions; optimizing the man-
agement ; Hubei Province
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